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The Cq crystal has octahedral and tetrahedra
cavities large enough (effective radii are 2.26 and 1.13 A
respectively [1-3,4]) to accommodate various atoms and
smaller molecules. For atomic and molecular impurities,
the filling may reach values of 60-100%. Under these
conditions, an essential influence of the impurities on the
structural and thermodynamic characteristics of the Cg
matrix can appear. Recent work [5] asserts that He, Ne,
Ar atoms in the Cg, lattice are in a bound state and form
stoichiometric complexes with Cg molecules. These
assumptions are not evident and or consistent with smple
concepts of impurities.

The influence of intercalation by hydrogen under
ambient pressure and temperature on the structure, phase
transitions and lattice parameters of fullerite Cg has been
investigated by X-ray powder diffraction. Because of
their small size H, molecules fill comparatively easily
interstitial spaces of the crystal. The investigation was
performed on polycrystalline Cg, with 99.98% purity.
Temperature dependence of the lattice parameters was
studied on a hydrogen saturated specimen in the
temperature range of 11-295 K (fig 2). The intercalation
was proceeding for more than 1000 hours at room
temperature and atmospheric pressure. An essentia
brightening of the structure and superstructure lines in the
Ceo diffraction pattern at temperature below 60 K has
been observed (fig. 3). The appearance of new lines at
low temperaturesislikely to be due to hydrogen influence
on the character and degree of the orientation order of Cg
molecules. Qualitative analysis of the influence of
hydrogen in octahedral cavities on the reflection
intensities at low temperatures has been performed. It is
found that hydrogen intercalation does not entail lattice
parameter changes within the sensitivity of the method
employed (fig 1). Nevertheless, hydrogen intercalation
leads to a noticeable shift to lower temperatures of the
orientational fcc-sc phase transition (fig 2).

References
1. Renker, G. Roth, H. Schober, P. Nagel, R. Lortz, C.
Meingast, D. Ernst, M. T. Fernandez-Diaz, and M. Koza,
Phys. Rev. B 64, 205416 (2001).
2. B. Morosin, Z. Hu, J.D. Jorgensen, S. Short, J.E.
Schirber,, and G.H. Kwel, Phys. Rev. B59, 6051 (1999).
3. JE. Schirber, G.H. Kwei, J.D. Jorgensen, R.L.
Hitterman, and B. Morosin, Phys. Rev. B 51, 12014
(1995).
4. SA. FitzGerald, T. Yildirim, L.J. Santodonato, D.A.
Neuman, J.R.D. Copley, J.J. Rush, and F. Trouw, Phys.
Rev. B60, 6439 (1999).
5. K. Ichimura, K. Imaeda, and H. Inokuchi, Chem. Lett.,
196 - 197 (2000)

14.180

14.175 |

14.170

a,
o
N
2
(2]
(3]

L attice parameter

14.145

14.140

14.160 -

14.155 |

14.150

0 100 200 300 400 500 1000 2000 3000

Time, h

Fig 1 Dependence of the lattice parameters on the
intercalation time

14.18

14.16

14.14

14.12

a A

14.10

14.08

14.06

14.04

14.02

full - increase T °

open - decrease T
—pureC,,

T ~253K

1 1 1 1 1
100 150 200 250 300
T,K

Fig 2 Temperature dependence of the lattice parameters
for hydrogen saturated and pure specimens
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Fig 3 Low temperature XRD pattern of hydrogen-
saturated Cg,. Note the clearly seen brightening of the

lines




